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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1 .704(b). 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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7) Q Claim(s) is/are objected to. 
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DETAILED ACTION 

Response to Amendment 

1 . This Office Action is taken in response to Applicant's communication filed 
November 19, 2002. The Applicant's arguments and/or amendments have been 
considered with the results that follow. 

2. Claims 1-23 were originally presented for examination in the application. Of the 
original claims no claims have been canceled; claims 24-30 have been added. 
Therefore, all claims 1-30 are now pending in the Application. 



Response to Arguments 

3. Applicant's arguments filed November 19, 2002 with respect to claims 1-30 have 
been fully considered but they are not deemed to be persuasive for at lest the following 
remarks. 

Applicant's arguments features two main points: 

a) The collection of Rambus channels 202-208 is merely one memory bus, 
i.e., Welker (US 6,076,139) fails to teach or suggest that a plurality of memory 
controllers are able to generate memory requests on a memory bus, where at 
least two of the memory controllers are adapted to generate concurrently 
pending memory requests on the memory bus. 

b) Welker fails to teach or suggest "a plurality of memory controllers 
connected to a memory bus with each memory controller to monitor memory 
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requests generated by another memory controller in performing memory related 



In contrast, Welker shows a memory interface bus 200 (Fig. 2) comprising a 
plurality of memory interface control (MIC) blocks 310 (Fig. 3) each able to process 
snoop requests (SNPREQ0-SNPREQ3) (Fig. 3) with central snoop arbiter 312 that 
arbitrates between snoop requests generated by the plurality of Snoop controller (MIC). 
The memory interface control block (MIC) performs memory requests generated by the 
multiple peripheral devices (Processor l/F 212; MMP 214; CRTC 216; Pipes Processor 
218; PCI elements 220) connected thereto. Fig. 3 clearly shows that the RAMBUS 
channel is not a simple memory bus, as argued by the applicant. 

Welker shows in Fig. 7 illustration of the memory interface control (MIC) block 
wherein each MIC block includes its own snoop controller 706 that generates snoop 
cycles and return snoop transaction responses to requesting controllers. [See Col. 4, 
Lines 50-54; Col. 8, Line 58 to Col. 9, Line 20.] The central snoop arbiter 312 only 
arbitrates the snoop requests and prioritizes the snoop requests. The memory interface 
control block 310 of Welker does determine if the memory bus is available based on 
outstanding requests from other interface control block, i.e., arbitrates between multiple 
concurrent requests. 

Considering the definition of the term snooping, Welker's central snoop arbiter 
312 arbitrates the snoop requests and prioritizes the snoop requests [Col. 4, Lines 51- 
54; Col. 8, Lines 59-61], and each MIC block contains an arbiter 702 that receives 
access requests and assigns priority for use a memory channel where all accesses to a 



actions". 
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memory channel are backed off (or prevented or held) until outstanding requests are 
completed [See Col. 5, Line 35 to Col. 6, Line 17]. Priority would not be an issue if there 
were not for concurrent and/or other prior accesses. Welker teaches snoop arbiter (312, 
Fig. 3, and 702, Fig. 7) to receive individual snoop requests from each memory channel 
to determine snoop cycle priority when processor contending for the same channel with 
another master implementing read and write accesses, and read-mod ify-write 
accesses) [Col. 2, Line 66 to Col. 3, Line 5; Col. 5, Lines 46-64; Col. 7, Lines 24-26]. 

With this the office rejection is maintained and updated below. The above 
remarks also applied to the new added claims since the added features of the claims 
relate to the features already discussed. 



4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this 
title before the invention thereof by the applicant for patent. 



Claim Rejections - 35 USC § 102 



The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 
of 1999 (AIPA) do not apply to the examination of this application as the application 
being examined was not (1 ) filed on or after November 29, 2000, or (2) voluntarily 
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published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 
U.S.C. 102(e) prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

5. Claims 1-22, and 24-29 are rejected under 35 U.S.C. 102(a)(e) as being 
anticipated by US 6,076,139 (Welker et al). 

As per claim 1, Welker shows a system (as shown in Fig. 1 and 2) comprising: a 
memory bus (multi-channel memory interface 106, Fig. ^synchronous, high speed Rambus channel 
202-208, Fig. 2) [Col. 3, Lines 31-38]; and a plurality of memory controllers (memory interface 
control (MIC) blocks 310, Fig. 3) [Col. 4, Lines 37-39], each memory controller to generate 
memory requests on the memory bus, at least two of the memory controllers are 
adapted to generate concurrently pending memory requests on the memory bus (each 
memory controller running memory cycles from their respective masters) [Col. 4, Lines 39-49] 
according to a priority scheme [Col. 4, Lines 51-54; Col. 8, Lines 16-19], at least . 

As per claim 3, Welker discloses the system wherein the predetermined priority 
scheme comprises a request-select priority scheme [accesses maybe completed out of order 
with a highest priority access (Col. 5, Lines 26-34) or read requests may take priority over write 
requests [Col. 8, Lines 30-35] processor or other master having write highest priority on selected slot 
or channel (Col. 8, Lines 16-29)]. 
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As to claim 4, Welker teaches the memory bus comprising a Rambus channel 
(system bridge 106 is a multi-channel memory interface 200 which provides multiple Rambus or memory 
channel 202-208) [Col. 3, Lines 31-39]. 

As per claims 6, Welker discloses the system wherein the memory bus 
comprises plural control portions (memory interface control blocks 31 0, Fig. 3) [Col. 4, Lines 
37-39], each of the control portions associated with corresponding priority scheme 
(memory control block 310 running memory cycles from their respective masters or processor assigned a 
predetermined priority on predetermined channel) [Col. 8, Lines 16-30]. 

As per claim 9, Welker discloses the system wherein each of the memory bus 
comprises plural portions (memory interface control channel 0-3), each portion associated with 
a set of memory devices (Rambus dynamic random access memory (RDRAM)) [Fig. 2; Col. 3, 
Lines 33-40; Col. 4, Lines 55-58; Col. 7, Lines 33-37]. 

As per claim 2, Welker teaches the system wherein the predetermined priority 
scheme comprises a time slot priority scheme (time slot priority scheme corresponds to the 
disclosed channel priority scheme, a well known principle of Rambus channel wherein no master can 
write to a channel until another master write is completed) [Col. 7, Lines 53-57; Col. 5, Lines 26- 

29]. Welker at least implicitly teaches the claimed time slot priority scheme because of 
the disclosed interleaved transactions where write cycles to a channel (i.e. 2) is used 
while a previous write to another channel (i.e. 1) is not yet completed and because a 
lock attempt to channel 1 is held or placed in a queue or is assigned a priority timing 
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(slot) until the previous write to the channel (1) is completed [Col. 5, Lines 23-62; Col. 8, 
Lines 16-30]. 

As per claim 5, Welker discloses the system wherein each memory controller 
generates a memory request during a different predetermined time slot (one snoop request 
at a time where a central arbiter prioritizes snoop requests) [Col. 5, Lines 26-34; Col. 8, Lines 58- 
61]. 

As per claim 7, Welker discloses the system wherein the time slot priority 
scheme are staggered [interleaved transactions are assigned or arranged in round-robin fashion on 
selected channel select (Col. 8, Lines 16-29)]. 

As per claim 8, Welker discloses the system wherein the control portions 
comprise a row portion and a column portion (a well known principle of Rambus channel, well 

known principle of interleaving in Rambus channel, and embedded feature of the memory channel in 
Welker because row accesses separated from column accesses over separated row access pins and 
column access control pins would provide interleaved transactions, as Welker's system features 
interleaved transactions over RAMBUS channel to control performance gained) [Col. 3, Lines 48-55; 

Col. 8, Lines 8-30]; Walker's system handles separate row and column accesses 

simultaneously [Col. 3, Lines 46-55]. 

As per claim 10, Welker discloses a system (as shown in Fig. 1 and 2) 
comprising: a memory bus (multi-channel memory interface 106, Fig. ^synchronous, highspeed 
Rambus channel 202-208, Fig. 2) [Col. 3, Lines 31-38]; and a plurality of memory controllers 
(memory interface control (MIC) blocks 310, Fig. 3) connected to the memory bus [Col. 4, Lines 
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37-39], each memory controller to monitor memory requests generated by another 
memory controller (each MIC controller includes its own snoop controller 706 generating snoop 
cycles and return snoop transactions response which the requesting controller acknowledges) [Col. 4, 
Lines 50-54; Col. 8, Line 58 and Col. 9, Line 20] in performing memory related actions 
(snoop accesses, memory read/write f read-modify write) [Col. 5, Lines 15-45], 

As per claims 1 1 , Welker discloses the memory related actions to comprise read- 
modify-write action [Col. 5, Lines 36-40], 

As per claim 12, Welker discloses the memory related actions to comprise a 
cache coherency action [Col, 5, Lines 26-40], 

As per claim 13, Welker discloses the memory related actions to comprise a 
memory request (memory read and write requests) [Col, 4, Lines 1-4; Col, 5, Lines 20-40; 
Col. 6, Lines 19-24], 

As per claims 14, Welker discloses the memory controller to determine if the 
memory bus is available based on outstanding requests from other memory controllers 
(central snoop arbiter to receive individual snoop requests from each memory channel to determine 
snoop cycle priority when processor contending for the same channel with another master implementing 
read and write accesses) [Col. 2, Line 66 to Col. 3, Line 5; Col. 5, Lines 46-64; Col. 7, Lines 

24-26]. 

As per claim 15, Walker discloses a system (as shown in Fig, 1 and 2) 
implemented a method providing a plurality of memory controllers (memory interface control 



Application/Control Number: 09/651 ,229 Page 9 

Art Unit: 2186 

(MIC) blocks 310, Fig. 3) [Col. 4, Lines 37-39] on a memory bus (multi-channel memory interface 
106, Fig. 1; synchronous, high speed Rambus channel 202-208, Fig. 2) [Col. 3, Lines 31-38]; the 
memory controllers generating requests on the memory bus (each memory controller running 
memory cycles from their respective masters) [Col. 4, Lines 39-49]; and each memory 
controller monitoring memory requests generated by another memory controller (each 
MIC controller includes its own snoop controller 706 generating snoop cycles and return snoop 
transactions response which the requesting controller acknowledges) [Col. 4, Lines 50-54; Col. 8, 
Line 58 and Col. 9, Line 20] in performing memory related actions (snoop accesses, 
memory read/write, read-modify write) [Col. 5, Lines 15-45]. 

As per claim 16, Walker discloses generating the requests comprising generating 
Rambus command packets (packet type data received and transmitted from and to Rambus DRAM 
(RDRAMs) by a transaction protocol according to the Rambus channel) [Col. 7, Lines 53-63], 

As per claims 17, Walker discloses generating the requests comprising the 
memory controllers generating the requests one at a time according to predetermined 
priority scheme (one snoop request at a time where a central arbiter prioritizes snoop requests) [Col. 
5, Lines 26-34; Col. 8, Lines 58-61]. 

As per claim 18, Welker teaches generating the requests according to a time slot 
priority scheme (time slot priority scheme corresponds to the disclosed channel priority scheme, a well 
known principle of Rambus channel wherein no master can write to a channel until another master write 
is completed) [Col. 7, Lines 53-57; Col. 5, Lines 26-29]. Welker at least teaches the 

claimed time slot priority scheme because of the disclosed interleaved transactions 
where write cycles to a channel (i.e. 2) is used while a previous write to another channel 
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(i.e. 1) is not yet completed and because a lock attempt to channel 1 is held or placed in 
a queue or is assigned a priority timing (slot) until the previous write to the channel (1) is 
completed [Col. 5, Lines 23-62; Col. 8, Lines 16-30]. 

As per claim 19, Welker discloses generating the requests according to a 
request-select priority scheme [accesses may be completed out of order with a highest priority 
access (Col. 5, Lines 19-34) and processor or other master having write highest priority on selected 
channel (Col. 8, Lines 16-29)]. 

As per claim 20, Welker discloses each memory controller determining when to 
generate a memory request based on the monitoring (receiving snoop requests from a plurality 
of sources and determining priority among the snoop requests received and granting highest priority to 
one of the snoop requests) [Col. 5, Lines 26-29; Col. 8, Lines 58-61]. 

As per claim 21 , Welker discloses each memory controller determining if a lock 
has been asserted due to the presence of a read-modify-write transaction [Col. 5, Lines 
29-40]. 

As per claim 22, Welker discloses each memory controller (each memory control 
block (MIC) comprises page hit detector-controller 712) performing a cache coherency action 
based on the monitoring (snoop action or page hit) [Col. 7, Line 64 to Col. 8, Line 12; Col. 8, 
Line 67 to Col. 9, Line 31]. 

As per claims 24-30 Welker teaches the memory controllers connected to the 
memory bus (the memory controller carry memory control information over the channels) at least 
two of the memory controllers are adapted to generate concurrently pending memory 
requests on the memory bus or at least two memory controllers adapted to generate its 
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memory requests before data is returned for the memory request of the other one of the 
at least two memory controllers (snoop arbiter (312, Fig. 3, and 702, Fig. 7) to receive individual 
snoop requests from each memory channel to determine snoop cycle priority when processor contending 
for the same channel with another master implementing read and write accesses, and read-modify-write 
accesses) [Col. 2, Line 66 to Col. 3, Line 5; Col. 5, Lines 46-64; Col. 7, Lines 24-26]. 



Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 23 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over US 6,076,139 (Welker et al). 

As to claims 23 and 30, Welker discloses the invention as claimed, monitoring 
requests from another controller on a memory bus and determining if a memory request 
can be generated on the memory bus based on the monitoring, as details above with 
respect to claims 1-22 (see Col. 4, Lines 50-54; Col. 5, Lines 26-29; Col. 8, Lines 58- 
66); Welker does not specifically discloses an article of manufacture comprising one or 
more storage media containing instructions when executed to cause the memory 
controller implement the control functions, as noted above. However, one having 
ordinary skill in the art would have recognized that it is well known in the art that 
computer storage medium (i.e. floppy, CD-ROM, etc.) carry computer executable 
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instructions because it would facilitate transporting and installing executable instruction 
on other systems. For example, a copy of Microsoft Windows Operating system 
software is carried on a CD-ROM from which Windows operating system can be 
installed onto other system, which is a lot easier than running a long cable to install the 
operating system from a network based server. Therefore, it would have been obvious 
to one having ordinary skill in the art, to put Welker's control system and method on 
designed instructions to be carried on a computer storage media, because it would have 
facilitated the transporting, installing and implementing of Welker's method on other 
systems. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 6,275,885 Chin et al) teaching system and method for maintaining ownership 
of a processor bus while sending a programmed number of snoop cycles to the 
processor cache. 

"Preliminary Information, Direct Rambus Memory Controller (RMC2)", 
www.rambus.com, pages 1-18, July 2000. 

9. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre-Michel Bataille whose telephone number is (703) 
305-0134. The examiner can normally be reached on Tue-Fri (7:30A to 6:00P). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew M. Kim can be reached on (703) 305-3821 . The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
746-7239 for regular communications and (703) 746-7238 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
3900. 



Pierre-Michel Bataille 

Examiner 

Art Unit 2186 
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